It is sometimes difficult to assess the significance of an increased proportion of plasma cells in the bone marrow, although it is generally accepted that figures greater than 2% are outside the normal range (Wintrobe, 1956 ). An obvious increase may occur either as a simple reactive phenomenon accompanying a variety of diseases and without known significance, or as a disease sui generis in myelomatosis. In general a reactive increase is relatively slight whereas in myelomatosis the increase is gross and confirmation of the diagnosis will almost certainly be obtainable radiologically or biochemically. Difficulty in assessment is commonly experienced when the increase of plasma cells in the marrow is only moderate, but it may not be generally realized that this difficulty may persist when there is a marrow plasmocytosis of 60% or 70%. Such a finding, even when accompanied by a greatly increased E.S.R. and gross hyperglobulinaemia, does not always constitute evidence of myelomatosis, for these changes may also be essentially reactive in nature. Two illustrative examples are presented.
Case Reports Case 1.-A woman aged 61 died in the Royal Mental Hospital, Glasgow, on December 17, 1955 . During the previous six years she had been treated for chronic anaemia by her own doctor with iron and injections of liver extract. These raised the haemoglobin level from 50% (7.4 g. per 100 ml.) to 90% (13.0 g. per 100 ml.), as estimated by the alkaline haematin method (100% = 14.8 g. per 100 ml.). When treatment was stopped her condition invariably relapsed. No detailed haematological examination was performed during this period, but it is known that the white cell count was within normal limits.
During the last year of her life she complained of increasing deafness for which she was treated with dry thyroid, 2 grains daily, for a period of 10 weeks. After two months of this treatment she began to suffer from mild depression followed by a period of excite-2N ment. Two weeks after the onset of these emotional disturbances she was admitted to hospital (December 3, 1955) , where it was considered that she was suffering from an attack of mania possibly complicated by confusion secondary to some toxic process. Clinical examination at this time disclosed no abnormality other than anaemia.
Laboratory Findings.-Blood examination on admission gave the following results:-Hb 51.5% (7.6 g. per 100 ml.), P.C.V. 22%, M.C.H.C. 34.6%, W.B.C. 1,850 per c.mm., and reticulocytes 2% of the R.B.C. Within a few days the leucocyte count had fallen to 750 per c.mm. and blood films showed marked rouleaux formation with a severe leucopenia predominantly affecting the neutrophils; no primitive white cells or plasma cells were present, and their absence was confirmed by examination of a buffy coat preparation; platelets were in normal numbers. Smears and histological sections of the sternal marrow were examined (Cappell, Hutchison, and Smith, 1947) . Although the fragments were in general rather more cellular than normal this increase in cellularity was less than was to be expected in view of the pronounced anaemia (Fig. 1) ; megakaryocytes were present in normal numbers; 75% of the cells were plasma cells with a few young forms showing definite nucleoli, but most were of mature type (Fig. 2) ; a marked reduction in the number of both red and white cell precursors was evident. The picture was that of a severe hypoplasia of the blood-forming elements with gross secondary plasmocytic infiltration. The E.S.R. was considerably raised. The serum albumin was 2.29 g. per 100 ml. and the serum globulin 3.29 g. per 100 ml., giving an albumin-globulin ratio of 0.69. Bence-Jones proteinuria was not present.
Progress.-Nine days after admission she developed acute bronchopneumonia which failed to respond to treatment with penicillin. A slow drip of 2 pints of fresh Group 0 blood brought no improvement, and she died five days later.
Post-mortem Findings.-There was considerable rarefaction of the bodies of the lumbar and lower thoracic vertebrae and the marrow was much paler than normal. The sternal marrow was pink; a small c.mm.) of the total white cells. Smears of the sternal marrow showed a pronounced infiltration by plasma cells (55%) and to a lesser extent by lymphocytes (Fig. 4) . The plasma cells were for the most part of mature type, but a small proportion appeared atypical and occasional vacuolated binucleate forms were noted. Normal marrow elements were markedly reduced in numbers: apart from a few rather small atypical myeloblasts, occasional neutrophil polymorphs and metamyelocytes were the only myeloid elements present; the erythroid series was represented by small numbers of normoblasts at varying stages of development, the majority being late fully haemoglobinized forms; megakaryocytes were present, but in small numbers. Histological examination of the marrow fragments showed that they were of normal cellularity, but in view of the severe anaemia and the high proportion of plasmocytes this was taken to indicate hypoplasia of the normal marrow elements. The serum proteins were 6.9 g. per 100 ml. (albumin 3.2 g. per 100 ml. and globulin 3.7 g. per 100 ml.), with an albumin-globulin ratio of 0.87. Electrophoresis showed an increase in the gamma globulin fraction. The serum calcium, phosphorus, and alkaline phosphatase levels were normal. The serum bilirubin was 7.4 mg. per 100 ml. and serum uric acid 3.5 mg. per 100 ml. Bence-Jones proteinuria was absent.
Radiography of the skull and long bones showed no evidence of myelomatosis.
Course and Treatment.-For the first two weeks the patient's condition remained precarious and he was disorientated and delirious. Shortly after admission he was given a transfusion of 4 pints of fresh blood which raised the haemoglobin to 47% (6.9 g. per 100 ml.). Intravenous terramycin and intramuscular penicillin therapy was instituted and he was also given pentose nucleotide, 10 ml. intramuscularly twice daily. Urinary retention had to be relieved by an indwelling catheter, and an infection of the urinary tract which followed proved most resistant to antibiotic therapy including streptomycin and chloramphenicol. On the twelfth day after admission 2 further pints of whole blood were transfused, and on the fourteenth day the haemoglobin was 61% (9.0 g. per 100 ml. -onstantly less slowly and several blood transfusions were required th day sternal at short intervals to maintain it at from 54 to 61% ere essentially (8.0 to 9.0 g. per 100 ml.). These blood findings were he number of considered to be a result of the urinary tract infection, n the number for a raised blood urea of up to 130 mg. per 100 ml.
indicated some impairment of renal function. ion began to On the 55th day the bone marrow had almost rehe white cell turned to normal; it was of average cellularity and npanied by a contained only 200, plasma cells; no abnormality was nulocytes and noted in the myeloid series apart from a slight eosino-I a maximum philia, and segmented neutrophils were numerous ime the white (Fig. 5) . The serum protein pattern also showed a 78%°' granulo-progressive improvement, the albumin-globulin ratio i the left and returning to normal with a gradual fall in the gamma ytes, and even globulin. rrow activity.
On the 77th day the patient was transferred to in the blood Ballochmyle Hospital, Mauchline, for plastic repair d a continuing of a skin defect of one thigh following a large row elements, abscess which had developed at the site of the pentose ; .
nucleotide injections. During the next two months on the 33rd further blood transfusions were given on two occathe remainder sions to hasten the return of the haemoglobin to iot fall below normal. Renal function gradually improved with an ponded more accompanying fall in the blood urea. When discharged on February 15, 1957, with his leg soundly healed, peripheral blood and blood urea concentrations were normal and electrophoresis of serum gave a normal protein pattern. He was still well, with normal laboratory findings, when last seen in April, 1957. Discussion Both these patients presented with severe anaemia and granulocytopenia amounting almost to agranulocytosis.
When further investigation showed a massive infiltration of the bone marrow by plasma cells, rouleaux formation, a high E.S.R., and hyperglobulinaemia. a cdiagnosis of myelomatosis was seriously considered. Anaemia is common in this condition and may indeed be the presenting feature ; also leucopenia was present in 40% of the cases reviewed by Snapper, Tuirner, and Moscovitz (1953) . While the plasma cell infiltration in the marrow smears from these . patients was heavy, the great majority were of normal mature type, and although there were a few atypical and immature cells these were not more numerous than is commonly found in secondary plasmocytosis. Although some authorities hold that the so-called myeloma cell has characteristics which distinguish it from the plasma cell (Wintrobe, 1956 ; Snapper et al., 1953) Clark and Muirhead, 1954) . The proportion of plasma cells is often considerable (Fadem, 1952) , the highest proportions hitherto recorded being 55% in a patient who was hypersensitive to sulphonamides (Wolf and Worken, 1954) , and 60.2% in a patient with agranulocytosis of aplastic type (Paris and Bakke, 1956) . In one of the cases described here there was an even greater reactive plasmocytosis than in either of these.
An altered serum protein pattern and a raised E.S.R. usually accompany any considerable degree of secondary marrow plasmocytosis (Clark and Muirhead, 1954) , and, conversely, it has been found that patients with an altered pattern usually have some marrow plasmocytosis (Bing and Plum, 1937) . Some authorities speak of a fairly close correlation between the degree of alteration in thpattern and the extent of the marrow plasmocytosis (Bing and Plum, 1937; Jarrold and Vilter, 1949; Clark and Muirhead, 1954) , but others have failed to confirm this (Berlin, Wallace, and Meyer, 1950) , probably because the marrow plasmocytosis does not necessarily reflect the infiltration in other organs such as the spleen (Paris and Bakke, 1956 ). The usual alteration in plasma proteins is an increase in the gamma globulin, but it may not be discerned unless electrophoresis is carried out, or when detected it may be accepted as evidence of myelomatosis.
The occurrence of serum protein changes in secondary plasmocytosis emphasizes the close relation between plasma cells, the serum protein, and antibodies (Bj0rneboe, Gormsen, and Lundquist, 1947; Fagraeus, 1948 
